Postoperative cardiovascular studies were carried out in eight patients with ostium primum defect and cleft mitral valve. Apical systolic murmurs were present in all patients, but in seven of them no Left ventricular angiography in 12, in only three of whom was it substantiated at postoperative right heart catheterization. This report presents the results of an investigation which was undertaken to clarify t-he postoperative hemodynamic status and the anatomy in this lesion utilizing right and left heart catheterization and left ventricular angiography. Each of the eight patients studied had repair on an ostium primum defect and cleft mitral valve; systolic murmurs at the apex were a constant postoperative finding. Methods Cardiovascular studies were performed from 1 to 3 years after operation. Patients less than 12 years of age were premedicated with a mixture of meperidine, promethazine, and chlorpromazine.
Additional Indexing Words: Endocardial cu'shion defect Subaortic T HAT apical systolic murmurs after repair of ostium primum atrial defects with cleft mitral valve indicate residual or surgically induced regurgitation has been suggested. Ras- telli and associates' reported that most of their group of 53 patients had apical systolic murmurs following surgical correction; residual incompetence of the mitral valve was presumed. In contrast, the hemodynamic studies carried out by Braunwald Left ventricular angiography in 12, in only three of whom was it substantiated at postoperative right heart catheterization. This report presents the results of an investigation which was undertaken to clarify t-he postoperative hemodynamic status and the anatomy in this lesion utilizing right and left heart catheterization and left ventricular angiography. Each of the eight patients studied had repair on an ostium primum defect and cleft mitral valve; systolic murmurs at the apex were a constant postoperative finding. Methods Cardiovascular studies were performed from 1 to 3 years after operation. Patients less than 12 years of age were premedicated with a mixture of meperidine, promethazine, and chlorpromazine.
For right heart catheterization hydrogen-sensing catheter technics were employed for detection of left-to-right shunts; quantitation of the shunt was determined by oxygen saturation measurements. Right heart and pulmonary capillary pressures were determined at rest and following exercise; in six patients, cardiac output, determined by dye-dilution technic using indocyanine green, was measured at rest and after 4 min of exercise.
Retrograde left heart catheterization was carried out with simultaneous measurements at rest of (1) All patients were clinically well and asymptomatic; none were receiving digitalis or other medications.
Heart size on chest x-rays had decreased in all patients and was normal or near normal except in the patient with residual subaortic obstruction (case 8). Left atrial enlargement was not visible.
Apical systolic murmurs, grade II to IV/VI, were present in all patients. They first became apparent in four patients following surgery, and in the other four, they remained of the same intensity or became louder ( an intracardiac shunit. In the six patienlts in whom cardiac ouitput was determined (cases 2 to 7), it was normal at rest and rose in a normal fashion during exercise vithouit significant change in intracardiac or ptilmoniary vascular pressuires. The simtultaneously recorded left ventricular and ptl mon ary capillary pressure cuirves were of normal conitouir anid failed to show any evidence of mitral reguirgitation or ol)struction.
Hemodynamic abnormialities vere detected on postoperative right and left heart catlheterization in one patient (case 8). A systolic pressuire gradienit of 75 mm Hg was recor-ded postoperatively on withdrawal of the catheter from the left ventricle to the aorta, a finding compatible with subaortic obstruction (fig. 6 ). 5B) 
Discussion
Apical systolic murmurs were consistently noted postoperatively in this small series of patients with ostium primum defect and cleft mitral valve and were usually more intense than those recorded preoperatively. In the seven patients who had normal mean pulmonary capillary pressure tracings and no evidence of regurgitation of contrast material, the murmur could not be attributed to mital incompetence. The origin of the apical systolic murmurs and their relationship to the repaired anterior mitral leaflet and intrinsic deformity of the left ventricular oufflow tract are not clear; this may be elucidated further by left ventricular cineangiocardiography and phonocardiography.
The observation that there was no instance of major mitral regurgitation after operation may simply reflect that this group of patients with ostium primum defect had only mild, or no In diastole, however, the postoperative left ventricular angiocardiograms frequently showed a change in the contour of the outflow tract visualized on preoperative study. That the characteristic "gooseneck" narrowing of the contrast material in the ventricular outflow region produced as the superior segment of the cleft anterior mitral leaflet is pushed upward by the 
